Introduction
============

A supernumerary marker chromosome (SMC) is a chromosomal fragment or a marker that originates from other chromosomes and found in addition to the 46 normal chromosomes. Because SMCs are so small, their origin cannot be determined by conventional cytogenetic technique, and new molecular cytogenetic techniques are necessary for their identification ([@B1]--[@B3]). SMCs are found in 0.4--1.5/1,000 of prenatal diagnosis and 0.66/1,000 in newborns. They are more prevalent in mentally delayed populations with the frequency of 3.27/1,000 ([@B4]). Although SMCs are associated with phenotypic heterogeneity such as congenital abnormalities, abnormal sexual development, and mental impairment ([@B5]), they can also be found in the individuals with a normal phenotype. Hence, determining of the risk of an abnormal phenotype associated with SMCs is difficult, especially when they happen as denovo cases ([@B6]). The clinical variability is related to SMCs depends on their size, euchromatic pattern, mosaicism and uniparental disomy. Therefore, characterization of their structure is necessary for predicting clinical feature and prognosis ([@B7], [@B8]).

Here, we report a new born with SMC confirmed to be dup (22) (q11.1 - q11.21), dup (11) (q23.3 - q25) by SNP array. To our knowledge, this case with SMC is the first one with combination of partial trisomy 22q and trisomy 11q.

Case Report
===========

The patient, a twenty-d-old baby girl, was born by vaginal delivery at 37-week gestation because of second pregnancy. The first child was a 5-yr-old boy and he had no sign of clinical abnormality. The mother (27 yr old) and the father (30 yr old) were healthy and nonconsanguineous couple. The patient birth weight was 2.300 g, length 49 cm, and head circumference 33 cm. Because of difficulties in breathing after delivery, she was transferred to the Neonatal Intensive Care Unit of Shahid Sadoughi Hospital, Yazd, Iran, 2015. The baby died after one day because of respiratory arrest.

Clinical examination showed that the child had a variety of abnormal clinical features including intrauterine growth retardation, frontal bossing, broad nasal bridge, low set and dysplastic ears with a skin tag, cleft palate, premature sutures and bottom feet ([Fig. 1](#F1){ref-type="fig"}). Echocardiogram showed atrial septal defect (ASD) and systolic ejection of the left ventricle. Brain sonography revealed the hypoplasia of the corpus callosum and septum pellucidum. Peripapillary atrophy was remarkable according to ophthalmologic examination. Laboratory result for metabolic screening and congenital infections were normal. Sonography indicated that genital tract and kidneys were normal.

![Clinical features of the case A: dysmorphic features B: auricular tags C: frontal bossing D: Rocker bottom feet](IJPH-45-376-g001){#F1}

The study was approved by the local Ethics Committee of Shahid Sadoughi University of Medical Sciences and written informed consent was obtained from patient\'s parents.

Cytogenetic analyses were performed using peripheral blood of the patient and her parents according to standard phytohemagglutinin-stimulated lymphocyte and G-banding. The initial evaluation of the newborn karyotype revealed 47, XX,+mar ([Fig. 2](#F2){ref-type="fig"}). For identification of the marker chromosome structure and origin, Single Nucleotide Polymorphism (SNP) array was performed using Illumina Human CytoSNP-12 V2.1 beadchip array. Then Illumina KaryoStudio 1.3 and Genome Studio V2010.2 were used for analyzing of generated data. The SNP array profile indicated the marker chromosome had originated from duplication of chromosome 11 and 22 (47, XX, +mar,arr dup (22) (q11.1 - q11.21), dup([@B11]) (q23.3 - q25) ([Fig. 3](#F3){ref-type="fig"}). ). After this marker chromosome was identified in the newborn by SNP array, we guessed this marker could be originated form balanced translocation in her parents. However, high-resolution G banding revealed maternal and paternal karyotype was normal. The appearance of marker chromosome indicates denovo chromosome abnormality. The duplicated region of chromosome 22-covered 4626534 bp (over 50 coding genes) and the duplicated region of chromosome 11 covered 18,215,729 bp (over 200 coding genes).

![The representative karyotype showing 47,XX,+mar](IJPH-45-376-g002){#F2}

![SNP array profile of the case. The image shows **A:** duplication of 11q23.3-q25; 18,215,729 bp 116728277-134944006, **B:** duplication of 22q11.1-q11.21;4626534 bp 16114244-20740778](IJPH-45-376-g003){#F3}

Discussion
==========

In order to diagnose a genetic condition, especially chromosomal abnormalities, new molecular techniques such as SNP array need to support conventional cytogenetic study. The SNP array helps genetic counselor for the determining of clinical abnormalities risk and prognosis of affected individuals for future pregnancy by detecting exact range of chromosome aberration and copy number alterations (CNAs) ([@B9]). The marker chromosome originated from the duplication of 11q and 22q is a rare constitutional chromosomal abnormality, and according to our knowledge, it has not been reported yet. The interpretation of clinical abnormalities associated with supernumerary chromosomes is difficult, especially when these marker chromosomes diagnosed at the prenatal stage. Denovo marker chromosomes are more likely to cause abnormalities in comparison with inherited chromosomes marker.

The duplication of 22q11.2 region may be clinically significant, since there are several syndromes related to this region such as Cat eye syndrome (CES), a trisomy or tetrasomy of 22q11), DiGeorge syndrome (a microdeletion) and supernumerary der (22) t (11;22) syndrome ([@B10], [@B11]). Previous studies reported duplication of the distal part of 11q as partial trisomy 11q syndrome" or "duplication 11 (q21/q23 →qter) syndromes. The duplicated region 11q23-qter approximately contains two hundred genes with their multiple transcripts. The respiratory problem of our case may be related to ROBO (Roundabout, axon guidance receptor) gene family, located at 11q24.2, which encodes the receptors for the midline repellent slits and play a role in axon guidance. These genes have an important role in regulating of axon guidance across the midline in the brain ([@B12]). One of the most important member of this family is ROBO4 (roundabout, axon guidance receptor, homolog 4 \[OMIM 607528\]) expressed under hypoxic condition at the sites of active angiogenesis ([@B13]). Zhao et al. reported four patients with duplication of 11q21--q23.2 region who suffer upper airway anomalies ([@B14]). Therefore, the respiratory problem of our case that led to her death can be attributed to the duplication of this region.

Conclusion
==========

SMC originated from partial trisomy of chromosome 22q and 11q can present dysmorphic face, intrauterine growth retardation, respiratory problem, atrial septal defect (ASD) and the hypoplasia of corpus callosum and septum pellucidum. SNP array technique beside conventional karyotyping method is helpful for identification of copy number variation especially in prenatal diagnosis.
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